› Rationale: This focus review aims to describe the current evidence on training and exercise (with a special focus on motor control) in the primary prevention, chronification prevention and recurrence prevention of low back pain. › Methods: Two investigators independently performed a systematic literature research in MEDLINE (PubMed). Studies on participants who currently had, or had ever had at least one episode of non-specific low back pain or their respective control cohort were included. Only trials adopting an intervention that consisted of exercises without additional specific treatment with the aim of primary prevention, prevention of chronification or prevention of recurrences of low back pain were considered eligible. › Results and Discussion: For primary prevention, exercise alone and (probably even more effective) exercise in combination with education are able to reduce the risk of acute low back pain occurrence. Considering the amount of exercise needed to be effective, an inverted u-shaped association is probable. For chronification prevention, early onset physical activity after the non-specificity diagnosis of the back pain may be helpful. Moderate evidence supports the relevance of exercise programmes after primary care for recurrence prevention. Motor control exercises might also be able to reduce the recurrence risk. Exercise in the Prevention of Low Back Pain measures to prevent acute back pain episodes are conceivable. Beyond that, strategies to prevent chronification during acute back pain and, after acute back pain release, strategies to prevent a recurrence are crucial. Against this background, it is important to target risk factors for the onset, chronification and recurrence of back pain. All of these risk factors are considered multifactorial biopsychosocial. Known psychosocial risk factors are depression, fear, excessive demands on themselves, self-esteem deficits, fear-avoidance-beliefs, dissatisfying employment and mobbing (6, 9) . Beyond these, a multitude of neuromuscular and structural deficits are discussed to be aetiologically relevant in the context of acute back pain, its chronification and subsequent recurrences (4, 5) . With valuable impact on these factors and the back pain itself, target-oriented movement training is of increasing relevance in this preventive triad (20, 22) . Whilst a plethora of studies describe the relevance of physical activity and movement therapy in the therapy of nonspecific low back pain (22) , its effectiveness for prevention has been investigated to a much lesser extent. With this review on systematic reviews and original data publications, we aim to describe the actual evidence of training and exercise (with a special focus on motor control) in the primary prevention, chronification prevention and recurrence prevention of low back pain.
Methods

Search Strategy
In November 2017, a systematic literature research was performed in the bibliographic database MEDLINE (PubMed). Two investigators (DN, LV) independently searched for relevant primary and secondary analyses using the following pre-defined search terms: ("low back 
Participants' Inclusion Criteria
Both male and female adults were considered eligible. We included studies which included participants who currently had, or had ever had, at least one episode of non-specific low back pain or their respective control cohort.
Study Inclusion Criteria
Primary and secondary data studies were considered eligible if they adopted an intervention that consisted of exercises without additional specific treatment with the aim of primary prevention, prevention of chronification or prevention of recurrences of low back pain. The references of all manuscripts included were screened for further sources with potential relevance for the review.
Overall, we identified 483 publications. They were screened for relevance and included into the review following a standardized procedure: for each message, the publication with the highest level of evidence (Oxford Centre for Evidence-based Medicine -Levels of Evidence) and the highest relevance was selected. The relevance rating was conducted narrative based on the special focus on motor control exercise. Overall, 19 manuscripts were included in the prevention part.
Results and Discussion
Evidence for Primary Prevention
Despite the high cultural relevance of the primary prevention of nonspecific low back pain, only sparse evidence is available in the literature. According to a systematic review, stress management, insole treatment, spinal brace, agronomical education and the avoidance of carrying heavy loads are all not able to prevent low back pain occurrence (3) . Only exercise and physical activity seem promising (3) . The authors conclude that compelling evidence is available for the effectiveness of a multimodal prevention training program integrating major physical activity contents. In detail, a combination of postural control, strength, muscle endurance and motor control exercises seem promising (3) . Overall, the individualisation and regularity of these exercises seem to be crucial for success (6) .
These results were confirmed and even expanded in a recently published systematic review and meta-analysis (23) . The authors pooled the effects from 23 original data manuscripts including 30,850 participants. Moderate-quality evidence supports the hypothesis that exercise in combination with education systematically reduces the risk of low back pain occurrence (relative risk=.55). Exercise intervention only was effective, but with a much lower level of evidence and a lower risk reduction (relative risk=.65). Education alone is presumably (moderateto very low-quality evidence) not effective in the prevention of acute low back pain. The same was seen for other interventions like back belts and shoe insoles; none of them appear to be able to prevent back pain (23) .
Overall, exercise alone and (probably more effective) exercise in combination with education are able to reduce the risk of acute low back pain development. Considering the amount of exercise needed to be effective, a u-shaped association is assumed. Although conflicting evidence was found, preliminary hints indicate that such a u-shaped relation exists between the amount of exercise and low back pain incidence (11) . The risk may be increased when further risk factors are present (19) . More distinct is the fact that not only the amount, but also the characteristics, of physical activity and exercise are important contributing factors. Moderate to strong risk factors for the development of low back pain are found in heavy workloads and the accumulation of loads, as well as for awkward positions of the lumbar spine when loading (10) . Conclusively, exercise is an important factor in the primary prevention of low back pain. Individualising the type and amount of physical activity and exercise is crucial.
Evidence for Chronification Prevention
Low back pain chronification prevention is classically described as secondary prevention of the development of chronic low back pain arising from an acute episode of low back pain. Within the continuum of therapeutic approaches, it seems, as a first step, important to educate patients with acute low back pain. More specifically, to provide them with information on the harmlessness of the pain (85 -90% are non-specific) and the excellent healing prognosis at the onset of acute pain. Considering the latter, 60-70% of patients with acute low back pain are pain free after 12 weeks and thus do not develop chronic pain (6) . DEUTSCHE ZEITSCHRIFT FÜR SPORTMEDIZIN 69. Jahrgang 7-8/2018
Körperliche Aktivität zur Prävention von Kreuzschmerzen
A small but considerable amount of patients display "red flags", which are warning signs for a specific cause of the pain and a potentially serious course. If no hints for red flags were anamnestically found, then no further diagnosis should be performed and the patient should consequently be cleared for physical activity (6) . Despite this good prognosis and the following evidence based therapy including physical activity, a considerable amount of patients is not free of pain after 12 weeks of treatment (6) . These patients should be screened for "yellow flags", which are risk factors for the chronification of acute low back pain. Known yellow flags are often found in psychosocial limitations such as depression, fear, excessive demands on themselves, self-esteem deficits, fear-avoidance-beliefs, dissatisfying employment and mobbing (6, 9) . This multifactorial genesis indicates that sole physical activity may not be enough for the prevention of chronification in low back pain. According to the current German medical guideline, it is particularly relevant to maintain the current level of physical activity (the pre-acute level) (6) . Physical activity beyond that amount may not be further beneficial in chronification prevention (meta-analytical evidence) (21) . Again, a u-shaped relation between the exercise amount and the chronification risk is assumed to exist.
More specifically, the fastest possible early onset of physical activity after the non-specificity diagnosis of the pain may be helpful (8) . The authors found that, although only with small effect sizes, early physical activity therapy resulted in significant improvements when compared to usual care (8) . If combined with educational aspects, as described above, early onset active physiotherapy and exercise may be capable of preventing chronification (21) .
The potential effects of motor control exercise on chronification prevention were recently pooled in a meta-analysis (15) . Including three randomized controlled trials on 197 participants, the authors found that, with very low quality evidence, motor control exercise may not provide clinically important improvements for pain or disability at short-term follow-up an in comparison to standard care integrating physical activity components (15) . These findings support the one described above: additional and newly prescribed physical activity beyond the habitual amount may not be able to further prevent chronification.
Evidence for Recurrence Prevention
A majority of nonspecific back pain patients are symptom-free after treatment. However, a considerable amount of patients suffer from a relapse in the following year (12, 16) . The preventive approaches used for relapse prevention are twofold: exercise therapy during treatment and exercise therapy following primary/initial treatment.
Conflicting evidence supporting the relevance of additional exercise during initial treatment exists (7) . The situation is much more unambiguous considering post-treatment exercise. Moderate evidence supports the relevance of exercise programmes subsequent to primary care (7) . The authors included 13 original articles on the prevention of recurrences of back pain by physical activity. Among the included studies, four trials investigated post-treatment programmes on 407 participants. Conclusively, post-treatment exercises were effective in reducing the rate and number of recurrences at a half year to two year follow-up. In a more recently published meta-analysis, the authors found comparable results (14) . Here, the post-treatment exercises halved the recurrence risk at a two-year follow-up. The sub-analysis of this review further focussed on motor control exercise. Here, only very low quality evidence was found on the importance of motor control exercise in recurrence prevention (14) . This conclusion was based on one single study (13) . The original study provides a first hint that "exercise therapy in addition to medical management and resumption of normal activity may be more effective in reducing low back pain recurrences than medical management and normal activity alone" (13) . More specifically, motor control exercise group participants showed a 30-35%, and control group participants a 75-84%, recurrence rate one to three years after treatment.
Established Motor Control Exercise Prevention Programs
A plethora of established and validated exercise programs for the therapy of low back pain are available. For secondary and tertiary prevention, the number of established programmes is substantially lower. A major part in such programs is the stratification of patients with a high non-responder and/or chronification risk by examining established risk factors. If no such factors exist, exercise, and, probably motor control exercise alone, is sufficient for recurrence prevention. A promising amendment for motor control exercise includes self or random-perturbation exercises (2) . The authors found that variable and unpredictable disturbances during motor control exercises are beneficial for low back pain patients. The effect on recurrence prevention is still lacking but currently remains under evaluation within the MiSpEx network (17) . In this low back pain training program, the effects of individualised perturbed motor control exercises are investigated.
Potential non-responders are additionally allocated to a biopsychosocial treatment as an add-on to the motor control exercise program (24, 25) . In the latter, yellow flags are targeted to prevent chronic low back pain. If modifiable risk factors are identified, they can be treated accordingly. All of these promising approaches are nevertheless yet to be conclusively evaluated and established.
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